Production of neurotoxic factors by brain endothelium in Alzheimer's disease.
The cerebral vasculature is central to the maintenance of the neuronal microenvironment. We have previously demonstrated that brain microvessels in Alzheimer's disease produce high, potentially toxic, levels of nitric oxide. It is our hypothesis that neuronal injury in Alzheimer's disease occurs because an abnormal endothelium secretes factors that are toxic to neurons. In this study, we report that inhibition of protein kinase C in endothelial cells causes release of a factor that is toxic to neurons in vitro. Our results demonstrate that this endothelium-derived toxic factor is soluble, heat-labile, susceptible to proteolysis, and loses activity with repeated freeze-thawing. The molecular weight of this putative protein is between 10 and 50 kDa, and 8 hours are required after protein kinase C inhibition to detect the endothelium-derived toxic factor in the media. Finally, the endothelium-derived toxic factor kills neurons within 2 hours, suggesting that cell death occurs via necrosis, not apoptosis. These data support the notion that endothelial cells can create an injurious microenvironment for neurons by producing molecules with noxious properties. Altered/dysfunctional endothelial cells in the cerebral microcirculation could be a novel, unexplored source of neurotoxic factors in Alzheimer's disease.